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 RSV Rapid Antigen Detection (Sofia)
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	RSV Antigen Rapid Detection



	Purpose
	This procedure provides instructions for performing the Sofia RSV FIA assay.

	Policy Statements
	(    Viral rapid antigen testing is offered 24/7.

·  Testing is offered during the viral respiratory season only. The season will be determined by RSV positives detected by PCR or isolation in culture.

· A negative test is presumptive and it is recommended these results be confirmed by an FDA cleared RSV molecular assay, DFA or virus culture.
· Negative results do not preclude RSV infections and should not be used as the sole basis for treatment or other management decisions.
· This test is suitable for the pediatric population (less than 19 years of age) only. Performance

        characteristics have not been established for use with patients older than 19 years of age and for

        immunocompromised patients. RSV PCR (RIPST) should be performed on patients 19 and older.


	Clinical Significance

Principle


	Respiratory Syncytial Virus (RSV) is a single-stranded RNA virus that is a causative agent of highly contagious, acute, viral infection of the respiratory tract in pediatric and elderly populations. RSV infections occur in annual epidemics during fall, winter, and spring.  Nearly half of all children become infected with RSV in their first year of life. with virtually all having been infected at least once by age 2.1 It is also the major viral cause of nosocomial illness in children. Clinical syndromes caused by RSV include upper respiratory tract infections characterized by cough, low grade fever and rhinorrhea and lower respiratory tract infections that include bronchiolitis, tracheobronchitis and pneumonia. Approximately 1% to 3% of all children in the first 12 months of life will be hospitalized because of RSV lower respiratory tract disease. Most RSV hospitalizations occur in the first 3 months of life.1 Factors that increase the risk of severe RSV disease include male gender, premature birth, lack of breastfeeding, bronchopulmonary dysplasia, chronic and congenital heart disease, smoke exposure, immunodeficiency, sickle cell disease and high viral loads.2 Spread among household and child care contacts, including adults, is common. The period of viral shedding usually is 3 to 8 days but may last longer, especially in young infants and in immunosuppressed people, in whom shedding may continue for as long as 3 to 4 weeks. 

The incubation period ranges from 2 to 8 days; 4 to 6 days is most common. 1

This qualitative test is intended for use as an aid in the rapid diagnosis of acute RSV infections in symptomatic pediatric patients.

The Sofia RSV FIA test employs immunofluorescence technology that is used with the Sofia Analyzer to detect RSV antigen. The patient specimen is placed in the Reagent Tube, during which time the virus particles in the specimen are disrupted, exposing internal viral nucleoproteins. After disruption, the specimen is dispensed into the Cassette sample well. From the sample well, the specimen migrates through a test strip containing various chemical environments. If RSV viral antigens are present, they will be trapped in a specific location.  

The Sofia Analyzer is used to scan the test strip and measures the fluorescent signal by processing the results using method-specific algorithms. Results are displayed on the Sofia Analyzer and are printed on an integrated printer.



	Test Code


	REIA


	Special Safety Precautions


	Microbiologists/virologists are subject to occupational risks associated with specimen handling. Refer to the safety policies located in the safety section of the Microbiology and Virology Policy Manual:

· Biohazard Containment
· Safety in the Microbiology/Virology Laboratory
· Biohazardous Spills
· All specimen processing and vortexing is to be performed in a Biological Safety Cabinet.

· Gloves are to be worn during specimen processing and testing.
· The Reagent Solution contains a salt solution (saline). If the solution contacts the skin or eye, flush with copious amounts of water.


	Sample

Materials
	Acceptable specimens: Nasal washes/aspirates ONLY 

· NW – nasal wash

· NASP – nasal aspirate

In order to achieve optimal test sensitivity only nasal wash/aspirates are to be used.

Unacceptable specimens: NP swabs, nasal swabs, throat swabs, sputum, bronchial washes, ETT or tracheal aspirates. Specimens contaminated with greater than a 4% concentration of blood. 

Specimen Collection and Transport
· Refer to Lab Test Directory on StarNet
Specimen Assessment
· Refer to the policy Specimen Rejection Criteria.

Specimen Storage

Test specimens as soon as possible after collection.

·  nasal wash specimens (not in VTM) at  RT :   stable for  4 hours

 nasal wash specimens(not in VTM) at 2-8ºC:  stable for 24 hours

· Specimens in VTM stored at  2-25(C : test within 24 hrs 

Reagents

Supplies

Equipment

Media

(     Sofia RSV test cassette. 

· Reagent tube

· Reagent Solution ampule

Store the kit at room temperature, 59–86°F (15–30°C), out of direct sunlight. Kit contents are stable until the expiration date printed on the outer box. Do not freeze
NOTE: The Reagent Solution and Reagent Tube are the same in both the Sofia Influenza A+B and Sofia RSV kits. These components from either kit may be used to perform the test.
· 125ul fixed volume pipet from kit

· Filter pipet tip

· Sterile transfer pipet

(      Pipettor to deliver 250ul

· Timer

· BiologicalSafety Cabinet (BSC)

· Viral Transport Media (VTM)-Copan(BD)    Universal
M4,M4-RT,M6,

and Starplex MultiTrans VTMs are compatible with the Sofia RSV Assay



	
	


	Calibration
	Sofia Calibration Check is required every 30 days.

See Sofia Calibration Procedure


	Quality Control
	1. Daily Quality Control:

· The Sofia RSV FIA contains built-in procedural control features. Each time a test is run in the Sofia Analyzer, the procedural control zone is scanned by the Sofia Analyzer and the result is displayed on the Analyzer screen. The manufacturer's recommendation for daily control is to document the results of these built-in procedural controls for the first sample tested each day. This documentation is automatically logged into the Analyzer with each test result. 

               A valid result obtained from the procedural control demonstrates that the test flowed correctly and the functional integrity of the Cassette was maintained. The procedural control is interpreted by the Sofia Analyzer after the Cassette has developed for fifteen (15) minutes. If the test does not flow correctly, the Sofia Analyzer will indicate that the result is invalid. Should this occur after the full incubation time and the sample is viscous,  redilute the sample by diluting 1ml of the original VTM in 1 ml of fresh VTM and repeat the test with the diluted patient sample and a new test Cassette. If the procedural controls are invalid the Sofia will give an invalid patient result.
2. New Lot/Shipment Quality Control :

·  Perform QC using external positive and negative controls with each new lot or shipment before putting into service and every 30 days. Record results in the Virology QC manual (Mpls) or the Kit/Reagent QC Log (St.Paul).
· Do not perform patient tests or report patient test results if either of the QC test results fail. Repeat the QC. Contact Quidel Technical Support if problem persists.(1-800-874-1517)
·  Positive and Negative External Controls are to be run once for each untrained Sofia operator.

See Sofia Quality Control Procedure


	Procedure
	All clinical specimens must be at room temperature before beginning the assay. 
Check expiration date on each individual test package or outer box before using. Do not use any test past the expiration date on the label.

	
	

	          Specimen    Processing

	1. Vortex nasal wash sample until well mixed (30 seconds).

2. Place 1-2ml of specimen into labeled VTM. 

3. Vortex for 30 seconds

4. Transfer ~400ul to a labeled Falcon tube.



	
	If
	Then

	
	Nasal wash/aspirate < 0.5ml

	  Remove approximately 1ml of VTM before adding the nasal washing.



	
	Nasal wash/aspirate appears acellular (very clear)
	Remove approximately 1ml of VTM before adding the nasal washing. Add 2ml of NW to VTM.



	
	Specimen is too viscous to pipet
	Dilute up to 0.5ml of NW and 3 ml VTM 


	Sofia Mode

Test     Procedure

	**Specimens in VTM can be tested immediately after vortexing. They do NOT need to incubate for 30 minutes prior to rapid antigen testing. (VRSP samples require 30 minute decontamination in VTM prior to cell culture inoculation)

Verify that the Sofia is set to the desired MODE. 
The READ NOW mode is used for batch testing- The test cassette is placed in the Sofia to be read after 15 minutes incubation on the bench.
In WALK AWAY mode the cassette is placed in the Sofia immediately after specimen is added for automatically timed test development and reading.
· Select the desired development mode: WALK AWAY or READ NOW.

· The current development mode will be shown at the top of the Start Test Screen.
To change modes: 

· Go to the Main Menu
· Select CHANGE MODE
· Use up or down arrows to highlight the desired mode
· Select OK
The Analyzer will then return to the Start Test screen displaying the selected mode.

1.  Label a Reagent Tube with the specimen accession number.

2.  Remove cap from the Reagent Tube.

3.  Flick the Reagent Solution ampule so that all fluid is in the bulb and twist off the top.

4.  Add the Reagent Solution to the Reagent Tube. Gently swirl the Reagent Tube to dissolve its   contents. 

5. Vortex specimen for 30 seconds and pipet 250 μL of the sample (NW diluted in VTM) into the Reagent Tube.  Gently swirl the Reagent Tube to mix its contents. 

6. Remove test cassette from the foil pouch just prior to testing and place specimen accession label on the top end of the cassette.

       7.    Fill the provided fixed volume pipette (120μL) with the patient sample from the Reagent Tube. 
                    To fill the fixed volume pipette with the patient sample: 

a. FIRMLY squeeze the top bulb. 
[image: image1.png]



b. Still squeezing, place the pipette tip into the liquid sample

c.  With the pipette tip still in the liquid sample, release pressure on bulb to fill the pipette. 

       8.    Dispense the patient sample into the Cassette sample well. 
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                   Firmly squeeze the top bulb to empty the contents of the fixed volume pipette into the   cassette sample well (extra liquid in the overflow bulb is OK)                                                          
[image: image2.png]


 

Note: The same patient sample in the Reagent Tube may be used if a Rapid Influenza Antigen (DFLU) has also been ordered. Repeat steps 6-8 using the Influenza A+B Cassette.
        9.   CHOOSE MODE:
               If using Read Now Mode for batch testing: Remove the test Cassette from the hood and place on the countertop to incubate .Set timer for 15 minutes. Read in the Sofia analyzer after 15 minutes incubation on the bench.   

                -OR-

               If using Walk Away Mode: Insert into Sofia analyzer and the instrument will time the test development, scan and display the result.

      Note: Results remain stable for an additional 15 minutes after the 15 minute incubation time.

     10.  Refrigerate specimen. 

Using the Sofia Analyzer
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4. Upon closing the drawer, the Sofia Analyzer will start automatically and display the progress. In the Walk Away Mode, the test results will be displayed on the screen in approximately fifteen (15) minutes after the Cassette is inserted into the Sofia Analyzer. In the Read Now Mode, the test results will be displayed on the screen within one (1) minute, after the Cassette is inserted into the Analyzer. 

5. When the test is complete, the patient results and the internal procedural control results will be displayed and automatically print.                                            

                                                                             




	Interpretation/ Results 
	When the test is complete, the results will be displayed on the Sofia Analyzer screen and will automatically print on the integrated printer. 

When removing the cassette from the analyzer, verify accession# on cassette with accession # on printout. Place a long bar code sticker on the printout tape and transcribe results to log sheet. 

The Sofia Analyzer screen will display results for the procedural control as being “valid or invalid,” and will provide a positive or negative result for RSV. The procedural control will be “invalid” if the 15 minute incubation did not occur or if the specimen is very viscous and does not migrate. Repeat test using a new cassette. If the procedural control is “invalid” and specimen is viscous, redilute the specimen up to 1:4 in VTM and repeat testing with a new cassette.

                                                                                                           

Invalid Result: Verify that cassette was incubated for 15 minutes before reading. If not, repeat testing with new cassette and correct incubation time. If first incubation time was correct make a 1:2 dilution of the original VTM : dilute specimen using 1 ml of original dilution  and 1 ml of fresh  VTM and repeat testing with a new test cassette. If repeat testing is still invalid report as inconclusive. Call result and recommend either a RIPST and/or VRSP on the sample or recollecting a new sample for repeat testing.


	Dilutions


	Specimens are routinely run with a 1:4 dilution in VTM (1 ml NW and 3 ml VTM). If the specimen is too viscous to pipet, dilute up to 1:8 using 0.5ml of NW and 3 ml VTM.


	Result Reporting


	REPORTING: Enter results in Misys MRE Culture Entry tab in Observations by using customized keyboards or by entering a code in the result box.

RESULT

KEY 

CODE

             Positive

T
    PEIA:  POSITIVE: RSV antigen detected by EIA
Negative
R
    NEIA: NEGATIVE: No RSV antigen detected by EIA 
Inconclusive

I
    IEIA:    Rapid antigen test inconclusive. PCR testing  recommended.
    CAL:    Called to-;____________________

Final

/



	Method Performance Specifications


	

	Procedure Notes
	· Sofia instrument tapes and worksheets are retained for two years.
· Samples contaminated with whole blood >1% may interfere in the interpretation of the test.
· The test Cassette should not be left standing inside a laminar flow hood or heavily ventilated area during the 15 minute development step or drying of the sample may occur. This can retard the flow of the sample through the test strip which can cause inaccurate or invalid results.

· Do not write on the barcode of the Cassette. This is used by Sofia to identify the type of test being

           run and to identify the individual Cassette so as to prevent a second read of the Cassette by the

same Sofia.
· No visible results form on the test strip. The Sofia analyzer must be used for interpretation.
                                                                  

	Limitations
	· Positive and negative predictive values are highly dependent on prevalence. False negative test results are more likely during peak activity when prevalence of disease is high. False positive test results are more likely during periods of low RSV activity when prevalence is moderate to low.

.

· Inadequate or inappropriate sample collection, storage and transport may yield false test results.

· This test detects both viable (live) and non-viable RSV. Test performance depends on the amount of virus (antigen) in the specimen and may or may not correlate with viral culture results performed on the same specimen. 

·  Positive test results do not rule out co-infections with other pathogens. 
·  Negative test results are not intended to rule in other non-RSV viral or bacterial infections. 
·   A negative test result may occur if the level of antigen in a sample is below the detection limit of the test or if the sample was collected or transported improperly. 

· Failure to follow the Test Procedure may adversely affect test performance and/or invalidate the test result. 

·  Test results must be evaluated in conjunction with other clinical data available to the physician. 
· Monoclonal antibodies may fail to detect, or detect with less sensitivity, RSV viruses that have undergone minor amino acid changes in the target epitope region. 

·  The performance of this test has not been evaluated for use in patients without signs and symptoms of respiratory infection. 

· Mycoplasma pneumoniae at levels greater than 1x105 cfu/mL may cross‐react or interfere with the

performance of the test.
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	Alternate Methods
	RSV, Influenza A and B PCR (RIPST) could be performed if this method becomes unavailable.

RIPST is performed on days with.TAT: 12-24 hours
BINAX NOW RSV test kit may be used as alternate method if the SOFIA test kits become unavailable.



	Appendix
	Appendix A: Bench reference

	Training Plan/ Competency Assessment


	Training Plan
	Competency Assessment

	
	1. Employee must read the procedure.

2. Employee will observe trainer performing the procedure.

3. Employee will demonstrate the ability to perform procedure, record results and document corrective action after instruction by the trainer.


	1. Direct observation 
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Appendix A: Bench Reference RSV Antigen Detection (Sofia)
Acceptable specimens: Nasal washes/aspirates ONLY (NW/NASP)
	Specimen Processing

5. Vortex nasal wash sample until well mixed (30 seconds).

6. Place 1-2ml of specimen into labeled VTM. 

7. Vortex for 30 seconds

8. Transfer ~400ul to a labeled Falcon tube or cryovial.

9. Proceed to Test Procedure below

	If
	Then

	Nasal wash/aspirate < 0.5ml
	Remove approximately 1ml of VTM before adding the nasal washing.



	Nasal wash/aspirate appears acellular (crystal clear)
	Remove approximately 1ml of VTM before adding the nasal washing. Add 2ml of NW to VTM.



	Specimen is too viscous to pipet
	Dilute up to 1:4 in VTM.


**Specimens in VTM can be tested immediately after vortexing. They do NOT need to incubate for 30 minutes prior to rapid antigen testing. (VRSP samples DO require a 30 minute decontamination in VTM prior to cell culture inoculation)

Test Procedure
         Verify that the Sofia is set to the desired Mode.

7.  Label a Reagent Tube with the specimen accession number.

8.  Remove cap from the Reagent Tube.

9.  Flick the Reagent Solution ampule and twist off the top.

10.  Add the Reagent Solution to the Reagent Tube. Gently swirl the Reagent Tube to dissolve its   contents. 

11. Vortex Falcon tube for 30 seconds and pipet 250 μL of the sample (NW diluted in VTM) into the Reagent Tube.  Gently swirl the Reagent Tube to mix its contents. 

12. Remove test cassette from the foil pouch just prior to testing and place specimen accession label on the top end of the cassette.

       7.    Fill the provided fixed volume pipette (120μL) with the patient sample from the Reagent Tube.

       8.    Dispense the patient sample into the Cassette sample well.    
Note: The same patient sample in the Reagent Tube may be used if a Rapid Influenza Antigen (DFLU) has also been ordered. 

Repeat steps 6-8 using the Influenza A+B Cassette.
  9.       If using Read Now Mode for batch testing: Remove the test Cassette from the hood and place on the countertop to   incubate. Set timer for 15 minutes. 

      Read in the Sofia analyzer after 15 minutes incubation on the bench.  Note: Results are stable for an additional 15   minutes after the 15 minute incubation time.

              -OR-

                If using Walk Away Mode:  Insert into Sofia analyzer immediately and the instrument will time the test development, scan and display the result.

10.  Refrigerate specimen after testing is completed.

Resulting

 When the test is complete, the results will be displayed on the Sofia Analyzer screen and will automatically print on the integrated printer. 

1. When removing the cassette from the analyzer, verify accession# on cassette with accession # on printout. 

2. Place a long bar code sticker on the printout tape and transcribe results to log sheet. Record controls as “Valid”.

3. Scan label and enter results in Misys MRE Culture Entry tab in Observations line 1 and Observation Line 2 by using customized keyboards or by entering a code in the result box.

	RESULT
	KEY 
	   CODE 

	      Positive
	T
	    PEIA:  POSITIVE: RSV antigen detected by EIA

	Negative
	R
	    NEIA: NEGATIVE: No RSV antigen detected by EIA 



	Inconclusive
	I
	    IEIA:    Rapid antigen test inconclusive. PCR testing  recommended.

    CAL:    Called to-;____________________

	Final
	/
	


4. Verify that patient and results are correct on screen and final results. Call completed worksheet to verify result entry.
NOTE: The fixed volume pipette is designed to collect and dispense the correct amount of liquid sample. Discard the pipette into biohazard red trash.





1.  Press the Down Arrow on the Sofia Analyzer keypad to go to the Patient ID field. Input patient accession number using the barcode scanner or manually enter the data using the key pad. Use the alpha button to enter letters and the numeric keypad for numbers.








2. Press Start Test and the Sofia Analyzer drawer will automatically open.





3. Verify that the correct development mode, Walk Away or Read Now, has been selected. Immediately insert the prepared patient test Cassette into the drawer of the Sofia Analyzer and gently close the drawer. 








6. To run another specimen, select Start New Test.
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